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5.1.1 Pintos IE1TIFE A

Pintos #1E R 48 ] LA #2352 17 76 % ML R A 80x86 CPU 1 IBM 34 PC I,
RN T SC88 ME R, 238 LFE Linux £ % L@ 3 Bochs {5 E £ iE 1T
Pintos A il f+ 48, H rf. Bochs & — 1RG5 H A%, GBS 0 £ 80x86 CPU K H 4t
B, T A BEAS 7E 80x86 CPU iz 17 i 45 1 28 40 AR 14 &8 1T LA fin 48 i b 72
Bochs Fizf7,

AR R AR 5250 PR 55 40 1] 5-1 o, SR ] Bochs i B 4% . GDB 1K T &,
Pintos iZ471E Bochs ff EL#8 > I

Pintos

GDB — =

Bochs

Linux

5-1 EWIEITHE

5.1.2 SKIGIIF A

ARHFEPEML AT viware AL O 2840 %6 R EL B 45 2 A S0 IR 5%, L 46
Ubuntul8 ¥:4E & 48 . Bochs #4 #% . Pintos B JE AL A5 Fl 45 7 3R 55 . CGDB 3 #% .
VIR AT WAL 5 BT & 3R 85% Eclipse, R4 T — A2 & Bl B i #9 Eclipse T# . %
JEHLER N Ubuntu P 24 4 student, B3 123456, FTHF £ 3¢9, 7T LU 5

RS E A WCE AR SR T A 5-2 FR
Horr Eclipse il #iAL5E i I & #2855, Eclipse-workspace i Eclipse A%k A T



pintos-bak

pintos pintos-project2-only

W}i

18I eclipseworkspace  EHEFHS bt

B 52 Exk

Y23 18] SCHF I 4 3 B A S 36 1) N 258 R A& 24 ; Pintos o Pintos [ I 4R 5, Pintos-bak
Pintos WACHD I #5103 SCHF 24 75 B &2 20400 b R 2 i IZ SO 9 R Y sre H SR Pintos
SCAFJE T B sre H SR BIAT s Pintos-project2-only A FF B 55 — 4> project 52 5 i 75 A AR A5
SCAF 5 toolchain j] Pintos i i ¥R 8% . Bochs HE4DL 8% 45 SO Y 42 %6 A L 1% H s T 1Y SO B2
BB IR IE 1T 4. txt” S e AT I — RIS 1T A A R E TR R .

Q5.2 Pintos RN RIS

HR AR 255 N 2S BN [R) , 5 B AE sre IR R+ H 5% F 4% Pintos R 40, LUAT A 1) Pintos
%?LV\]V*@ R N2 . AR X AR B0 Pintos R4 MR B Bl e/ — F H % F
AT LUT LAIJFRE Pintos 85—~ project S5 (BRI threads) B i T ) 4 73 7 1% D 1l #E AT 4
RS W s AT O I L R AR N A B SR I R B AT S PR A 4 (project 2 7E
userprog H & T ,project 3 7 vimm H 3% T . project 4 T filesys HE T)EIAT,

5.2.1 %4iF

FIHF Linux REG M 7 2 A7 4% 0 shell OF 3 FR 2 05D o 78 H o3l o 4y 217 7 X g 15
Pintos &4t 1@ id cd 4 # A pintos/src/threads H 5%, 7E1Z H & T $U47 make 54, W%
BB R (RIFEE BB error) , a5 R WA 5-3 iR,

student@student-virtual-machine: ~/pintos/src/threads

XHHF) REE) BHV) BRE) LT FHIH

n.o devices/speaker.o lib/debug.o lib/random.o lib/stdio.o lib/stdlib.o lib/stri
ng.o lib/arithmetic.o lib/ustar.o lib/kernel/debug.o lib/kernel/list.o lib/kerne
1/bitmap.o lib/kernel/hash.o lib/kernel/console.o tests/threads/tests.o tests/th
reads/alarm-wait.o tests/threads/alarm-simultaneous.o tests/threads/alarm-priori
ty.o tests/threads/alarm-zero.o tests/threads/alarm-negative.o tests/threads/pri
ority-change.o tests/threads/priority-donate-one.o tests/threads/priority-donate
-multiple.o tests/threads/priority-donate-multiple2.o tests/threads/priority-don
ate-nest.o tests/threads/priority-donate-sema.o tests/threads/priority-donate-lo
wer.o tests/threads/priority-fifo.o tests/threads/priority-preempt.o tests/threa
ds/priority-sema.o tests/threads/priori ndvar.o tests/threads/priority-donat

e-chain.o tests/threads/mlfgs-load-1.0 /threads/mlfqs-load-60.0 tests/threa

-elf-objdump
f-nm -n ke 1.0 > kernel.sym
f-objcopy -R .note -R .comment -S kernel.o kernel.bin
../../threads/loader.S -o threads/loader.o -Wa,--gstabs,--32 -no
I../..flib
1386-elf-1d -melf_1386 -N -e 0 -Ttext 0x7c0® -o loader.out threads/loader.o
1386-elf-objdump -S loader.out > loader.asm
1386-elf-objcopy -S -0 binary -j .text loader.out loader.bin
rm loader.out
make[1]: B F HR“/hone/student/pinto hreads/build”
student@student-virtual-machine:~/pin /threads$

5-3 mIFELR

N
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S ESTEARY B F T =& — 30 F B 3 build, FIEZ T H F P A4 il — R 50 304
¥ Hst, nE 5-4 iR,

) ) FEEI(H)
ts/threads/alarm-zero.o tests/threads/alarm-negative.o tests/threads/pri

ests/threads/priority-donate-one.o tests/threads/priority-donate
-multiple.o tests/threads/priority-donate-multiple2.o tests/threads/priority-don
ate-nest.o tests/threads/priority-donate-sema.o tests/threads/priority-donate-lo
s/threads/priority-fifo.o tests/threads/priority-preempt.o tests/threa
y-sema.o tests/threads/priority-condvar.o tests/threads/priority-donat
e-chain.o tests/threads/mlfqs-load-1.0 tests/threads/mlfqs-load-60.0 s/threa
ds/mlfqs-load-avg.o tests/threads/mlfqs-recent-1.0 tests/threads/mlfqs-fair.o te
st</thrpads/m1qu block.o
6-elf-objdump 1.0 > kernel.asm
1f-nm -n kernel.o > kernel.sym
1f-objcopy -R .note -R .comment -S kernel.o kernel.bin
../../threads/loader.S -o threads/loader.o -
coffon o /../1ib
-1d -m 386 -N -e 0 -Ttext 0x7¢c00 -o loader.out threads/loader.o
elf-objdump oader.out > loader.asm
-elf-objcopy 0 binary -j .text loader.out loader.bin
rm loader.out
: BHBFE“/home/student/pintos/src/threads/build”
@student-virtual-machine: e $ cd build/
student@student-virtual-machine: int threa ilds$ 1s
kernel.bin kernel.sym 1loader.asm Makefile
kernel.asm kernel.o loader.bin
student@student-virtual-machine:

B 5-4 HmIFFEEERPIHE

o L A A SO AR PR

e Makefile: X4 pintos/src/Makefile. build XF ) — P RIA ., Z XA E T make
AT B AT T EE 0 O8 T 4% Pintos WA B #H G5 B . make clean iy 4> 23 587 Al
A R, 6T 4 13515 Bk A PEB B i i 5 A pintos/src/Makefile. build
At

* kernel. o: JEEEA WM B BR SCHEJ2 I A AR SCUF 9 198 3% 422 J5 O B 43 55 1 I
=B, 0] LI GDB B{ backtrace &1k,

* kernel. bin: &N N FEBAR , Zi21T Pintos W AZ BNk 2] A2 Th B N2

¢ loader. bin: &M boot loader B FEWA% . boot loader H T K i AE £ 5t 9 #% M HE
B A VAE I B B8 E R NS L R 3AT . i SCHE R EE Sl 512 15, & PC
BIOS ZERIK L.

o os. dsk: JEPNAZBYRE L AZ , SEBR A loader. bin 1 kernel. bin 2 5%, {7 B #88F 1%
A A i OL G

. Hﬁﬁ%ﬁ%- A8 H AR SCHE o) FHR i (Dependency) SCHF (. d) , #5 J2: 4 3% 2 7 2

o FrP AR SCHE S U make iy 4o 2 2 28 R SO PR ISk SO BE S BUR  IR L8 R S

::%ﬁﬁ%ﬁﬁﬁn

o At 2N G R Y g 1R 5 L, EE B F AT g 1 B, 7E pintos/sre/thread H 3% R AT

IJ/\

1
1
1
'
'
'
'
'
'
: student@student-virtual-machine: ~/pintos/src/threads/build
'
1
1
1
1
1
1
1
1
!
i
!
i
i
i
!
!
!
!
!
!
!

make clean

5.2.2 iB1T
AT 7 E Pintos REMIEAT . 7E src/utils/ H & F ML T —4~ 4 4 Pintos 1Y perl £ ¥



% 5% Pintos WRFMIEIT

fSn

(JEE X 5] F Pintos BAERFE ARG LT HAE T8 shilf A4 75 H 21T Pintos #21E
R —dm4 . BINTE sre/threads/ N 58 U4 3 5 AT A 2

pintos --bochs -v --run alarm-multiple

N Pintos T2 ¥ 23 )8 sl E 4% . 78 H 12 1T Pintos #2/E &40 . 34 run alarm-multiple /E A2
AL 45 Pintos #AE RS . is 1T 45 L Kl 5-5 Fiw

student@student-virtual-machine: ~/pintos/src/threads/build
XH(F) REE EBHV) &
(alarm- i thread
(alarm-m i thread
(alarm- i thread
(alarm-multiple) thread
-multiple) thread
rm-multiple) thread
rm-multiple) thread 1:
-multiple) Thrcad
-multiple) : duration=20,
-multiple) t H durattnn 50,
rm-multiple) t
-multiple) t
-multiple)
-multiple)
-multiple) t
-multiple) t 0 N
-multiple) g i 40, ite 6, product=
-multiple) ead 4: i i i product—
-multiple) t i 0
-multiple) t g ,
-multiple) thread 4: duration= 50,
-multiple) end
Execution of 'alarm-multiple' complete.

ion=4, product=860

product=80

, product=90

duration=50, , product=10€
duration=20, i il product=

BNEWRANWR J

5-5 pintos --bochs -v -- run alarm-multiple 5 wLIBEITE

Hrr run 454l Pintos #24FE R G 7E9) i Ak 58 BUS PUAT — A P . alarm-multiple
@%iﬁ?ﬂﬂiﬁﬁf?lﬁ@%%o —bochs B KR bochs 1E R 1 BLAF ,-v B R R AT % i
LA ) FE A

—bochs Fl-v X PH A~ EI Ny AT 18 25, W0 A2 U SEBRIs AT s T s A7 4

pintos - -run alarm-multiple

FR BN B 05 B A% CBRIA R bochs) IF B 7R i H 2% GUI £ #1828 F 217 alarm-
multiple M F .

BESHEE T LU i DL A

pintos: AHWATMI S 8517 Pintos BT ¥ 76 & b BoR F A SRy ik

pintos -h: TEZu I /R Pintos /E R FE X FH TG S 41,

5.2.3 st

AT KA U E A B IE W ML Pintos RGN R L I H IF T — AR
N T B MR, 7] LLiE A Pintos %% H 5# F 1Y pintos/src/thread/build H 5% (J5 22 H
il 52 565 4 ) s HE AR B B S B A A A

make check



E T Pintos IR ERGZ LW HIE

BEAS IR PP 38 47 ) A0 23 10 28 L AT B i 00 3 sl B s 2R M 4 R S A B, A 18T 5-6
N o HEH AR R W L gy 00 AR R AR A T B e O AT ZOR YA R E B
P 5-7 PR 7 RoR R e 7 A 1 22 A i IR e ARG 3T BT i o oA 1 i 9 00 7 ) oz
Ay A5 1A » DA 3 47 0 5 =2 7 10 24 0 00 3 7 A b S A 4T B g 50 R M BR D -7 R
B e 7 24 7 2 A AT 7 A A

student@student-virtual-machine: ~/pintos/src/threads/build

MHF) REE) BEV) HRG) LT FHH)
tests/threads/alarm-single
tests/threads/alarm-multiple
tests/threads/alarm-simultaneous
tests/threads/alarm-priority
tests/threads/alarm-zero
tests/threads/alarm-negative

tests/threads/priority-
€ threads/priority-
i /threads/priority-
tests/threads/priority-
tests/threads/priority-
/threads/priority-
tests/threads/priority-
tests/threads/priority-
tests/threads/priority-
threads/priority-
/threads/priority-
tests/threads/priority-

tes

change
donate-one
donate-multiple
donate-multiple2
donate-nest
donate-sema
donate-lower
fifo

preempt

sema

condvar
donate-chain

tests/threads/mlfqs-load-1
threads/mlfqs-load-60
ts/threads/mlfqs-load-avg
tests/threads/mlfqgs-recent-1

tests/threads/mlfgs-fair-2
ss t /threads/mlfqs-fair-20

tests/threads/mlfqs-nice-2
tests/threads/mlfqs-nice-10

tests/threads/mlfqgs-block

20 of 27 tests failed.

../../tests/Make. test 6:
make: *** [check] Error 1

student@student-virtual-machine:~/pintos/

check iz 45 R

& 5-6

Acceptable output:
(alarm-priority)
(alarm-priority)
(alarm-priority)
(alarm-priority)
(alarm-priority)
(alarm-priority)
(alarm-priority)
(alarm-priority)
(alarm-priority)
(alarm-priority)
(alarm-priority)
(alarm-priority)

Differences in

(alarm-priority)

(alarm-priority)

(alarm-priority)

(alarm-priority)

(alarm-priority)

(alarm-priority)

- (alarm-priority)
(alarm-priority)
(alarm-priority)

- (alarm-priority)

(alarm-priority)

(alarm-priority)

(alarm-priority)

(alarm-priority)

(alarm-priority)

(alarm-priority)

(alarm-priority)

(alarm-priority)

(alarm-priority)

5-7

++ + + 4+ +

make

begin
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
end

begin
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
Thread
end

i HE R

priority
priority
priority
priority
priority
priority
priority
priority
priority
priority

“diff -u' format:

priority
priority
priority
priority
priority
priority
priority
priority
priority
priority
priority
priority
priority
priority
priority
priority
priority

rc/threads /bui

30
29
28
27
26
25
24
23
22
21

30
29
28
27
26
25
24
23
22
21
28
25
29
22
26
30
27

ds

recipe for target 'check' failed

woke
woke
woke
woke
woke
woke
woke
woke
woke
woke

woke
woke
woke
woke
woke
woke
woke
woke
woke
woke
woke
woke
woke
woke
woke
woke
woke

up.
up.
up.
up.
up.
up.
up.
up.
up.
up.

up.
up.
up.
up.
up.
up.
up.
up.
up.
up.
up.
up.
up.
up.
up.
up.
up.



% 5% Pintos WRFMIEIT

RIS, AR AR B 17 /5 & TE A 56 build/tests/ H T A — 4L 52 Rl &4 /Y
R 2 AR, 4350 R LI R F . errors” “[ I & JF 1. output” “[ I ik 72 ¥
result” AT AR 45 T MR S As AT R 7 AR B AR AR B VAR R AE AT AR i e B
DL Kt i 45 5 .

</ 5.3 Pintos iR

5.3.1 {&£H GDB ik

GNU gy 8% GDB J& — 3k K iy il T2, SRR 7R IS 200 & B 27 AR S/
B RPERGTAMZEITE R, AR B AN ER N RRESE, hTIESMN
GDB A H & A A L R e A BB R A& % 7 CGDB T A, Kl 415
GDB A .

1. iE1TAR

A —A S (AN 2 1), 7€ H 5§ sre/thread/build A4

pintos --gdb -v --run alarm-multiple

WA 5-8 Fron % 1 78 Bochs REGEC 23 s I 55 FF GDB £ . # TR #HATIF— 1
Loy B M 23 2) o3 A L3 sre/thread/build H S5 A 2

pintos-gdb kernel.o

student@student-virtual-machine: ~/pintos/src/threads/build

X1F(F) HEE) BEE(V) EER(©S) (1) #Bh(H)
student@student-virtual-machine:~$ cd pintos/src/threads/build/
student@student-virtual-machine:~/pintos/src/threads/build$ pintos --gdb -v -- run alarm-multiple

Bochs x86 Emulator 2.6.2
Built from SVN snapshot on May 26, 2013

Compiled on 17 202! 16:21:17

00000001[ reading configuration from bochsrc.txt
000EEEEO0A0e [ bochsre.txt:8: 'user_shortcut' will be replaced by new 'keyboard' option.
000000000001 Enabled gdbstub
000OOOOAOAOL[ installing nogui module as the Bochs GUI
000000000001 using log file bochsout.txt
Waiting for gdb connection on port 1234

5-8 Pintos &K% GDB X & 3% 1Y &
WA 5-9 FrR, X FEEE#EA T CGDB, % FRAEL I 2 i A4

target remote localhost:1234

AT LU Pintos W B 4F A9 A% debugPintos £k,
A B Ao 1 ML 2 /L T R, SRS TEL SN 2 P AL



1
’

student@student-virtual-machine: ~/pintos/src/threads/build

MH(F) RIE(E) BEE(V) # ) EBEI(H)

and "show warranty" for details.

is GDB was configured as "--host=x86_64-unknown-linux-gnu --target=1386-elf".

"show configuration" for configuration details.

For bug reporting instructions, please see:
<http://www.gnu.org/software/gdb/bugs/>.
Find the GDB manual and other documentation resources online at:
<http://www.gnu.org/software/gdb/documentation/=.
For help, type "help".
Type "apropos word" to search for commands related to "word"...
Reading symbols from kernel.o...done.
(gdb)

I
I
I
1
I
1
I
I
I
1
I
I
I
1
1
1
1
1
1
1
1
1
1
1
1
|
|
|
|
|
1
1
1
1

5-9 CGDB iFiXINiE

AITEZ 0 1 T E # Pintos R4 LJ:ﬁEI’J{EMO PN R i AR A i 2 hm A& F GDB i
A4, AT AR 430 1 Pintos REHYIa 47 #E4T K,

2. Bid@H<

GDB Wik & AR Z R 5-1 Fros .

#51 GDBHEiXGS

ol < # & = i
" DL R PR B4 . B0 break main; AT LIS
break(B{ b) W S HSCE g HAR ST S L U break thread. ¢: 23,18

] D25 R UM HE L 40 break * 0x80480e0 45

break line _num if | /Wi, 24 condition AL B 42 | U1 break 174 if (page==4),3& /R X page K 4
condition HISCHF A line_num 2b 3% 2 7 o5 Ao 2E W SR 174 47 Ak B K AR

condition brk _num | ¥ 27 Wi 55 brk_num &% ® k&4
expression W 5, HAf B 25144 expression

1 disable 1 R E 15 1 5 Wr & 09 4 i ; enable

a 2 o ok 45 Hr o5
disable/ enable B A T A/ A S 1 A W S | T 1 B

clear 15 B3k 187 1

continue(& ¢) BT E T — AW

next(8{ n) A A ORHE AR R BN D
step(F s) B i A GHE A 78 PR BP9 )

print (2§ p) s Rk A E @ p * thread_currentO) %5 H 24 Hij 28 72 19 45 14




Gk
& & #oo ' E
) = . U display thread_ current () ->name, W & £
displ RS BRINE R, .
isplay PRI AR SRIINE ) g g 5 0% 2402 002 B
list i ALY
. . y o Al LLE i AR os IRARPIA R A& FH CPU 411
ﬁ a2z
info registers G R BT AR Y A AR T 19 U8 46 92 5 Cprivilege leveD)
info break B F YT W
x/<<n/f/u> HE addr NWAFMUETFIRIG B n A L o s g A g
—addr> BT 1 N KTz A IR 48 WL T 3C
disassemble S Gt
quit(B# @) i GDB
bt 25 A I FH AR vt AT LA Bl 43 B oR EOR NS
file % A TR K 1) Al AT S0 1 i file kernel. o
show # A GDB BT A fir 4
help A A BB

3. {EF Pintos % 5K GDB X B <
Pintos &Gt 1E src/utils/ H 5 T ML T — 4 & Pintos-gdb i) shell F2 ¥, Z &7 8 3
GDB Jf b Z iz — e a3k 22 A & X B i 2 28 B T & 80K . s L 5-2,

k52 E=&d

BTN I #e

debugPintos

B o«

IERCT

J& “target remote localhost: 12347

dumplist & list type element

R

FTEN A R list Y 5 K HY R 45 ki

Bilhn .
dumplist & all_list thread allelem

btthreadlist list element

) backtrace

FTEN A A list WY 85 & LT A & AR

5 bt Ay A HH L 3 A A A 1Y A B
T A LLAT Ep AR 48 47 8 1Y £k 2
f%) backtrace

btpagefault

fE— A TL4E R (Page Faul) X 4 )5
FTEN YTk 2 AY backtrace

5.3.2 {#H Eclipse ik

PP GUT 2858 90 47 9 4l 00 3 & AR ZRe $2 1 1 IC ¥ 47 19 Eclipse T 3£ 17
Pintos WK, ZIHEW#EH gdb #4791, R 21T Eclipse REE/E N gdb H& 7 ¥,
FERe 5 0 8 3 i A 5 B R Al He L 92 B

FTH £ H T B Eclipse O 92, W ils Eclipse, 7 A9 BN T & 5k & © & B0 & & 1Y



File Edit Source Refactor Navigate Search Project Run Window Help
QE”#DEIJUQ v‘@plntospmtaspz v ‘ul\:— N~ R B D R E S A @it OB G
&S~ BRE T §HyoIe o Y2 Q E e
& Project Explorer 22 = 8 [g init.c % |[4 echo.c =0 & outline 8 @ Build Targets = O
CENA RS EEATEE TN
b 55> pintos [pintos master] | £ 70 Char Tranevi & devices/block h
{81 /v Clear Bss. v/ H devices/ide.h
ié Zi bss_init ();| A Filesys/filesys.h
;g 84  /* Break command line into arguments and parse options. */ =) o T‘LéSyS/fSUE'F'h X
| Y argv = read_command_line (); @ init_page_dir: uint32_t*
3§ 86 argv = parse options (argv); #format_filesys : bool
87 g . *
| 88s /* Initialize ourselves as a thread so we can use locks, " filesys_bdev_name : const char
ig 89 then enable censole locking. */ #®scratch_bdev_name : const char*
| B thread_init (); #swap_bdev_name: const char*
§E 91 console init (); @5 user limit : si
o _page_limit: size_t
§§ 93  /* Greet user. */ +5bss_init(void) : void
3§ 24 printf ("Pintos booting with %'"PRIu32" kB RAM...\n", +° paging_init(void) : void
| B3 init _ram pages * PGSIZE / 1024); s R
= 96 ++read_command_line(void) : char
3,‘ 97  /* Initialize memory system. */ +4%parse_options(char**) : char**
| K5 palloc_init (user page limit); 15 run_actions(char**) - void
[#] Problems ¥ Tasks B console 3 [ Properties i Call Graph ME~Cv=0
No consoles to display at this time.
writable Smart Insert 82:15:1914 : AN # O

5-10 Eclipse KB % E 5HiX R E

A3 2ok B B (L 5-10 A7 oA Bl i A e D A8 AQ RS 2 A R 2 R R X 22 () 4 AT 1)
e, M TEDT .

(D 3RS 450w . 55 30 GDB P 5 ik A A i A — Ao (%o 1), 78 H 5k
src/thread/build F %5 A 52

pintos --gdb -v --run alarm-multiple

BT R MAE 5-11 s,

student@student-virtual-machine: ~/pintos/src/threads/build

XIHF) RIE(E) BE(V) #E(S
student@student-virtual-machine:~$ Ld plntos/srcfthreads/butld/
student@student-virtual-machine C /build$ pintos --gdb -v -- run alarm-multiple
squish-pty bochs -q
Emulator 2.6.2
Built from SVN snapshot on May 26, 2013
Compiled on Apr 17 2021 at 16:21:17

000000000001 1

00000000AB0e [ ]

000000000001 ] Enabled gdbstub
]

reading configuration from bochsrc.txt
bochsrc.txt:8: 'user_shortcut' will be replaced by new 'keyboard' option.

000000000001 installing nogui module as the Bochs GUI
000000000001 ] using log file bochsout.txt
Waiting for gdb connection on port 1234

5-11 Pintos 24 %1% GDB JHit & i &

(2) 7 Eclipse B T. BA#4 i, By debug $2 4055 1 ) ) F $#4H , %4 Pintos Pintos-pl &
LN 5-12 B s, BRAT 58 5 & 7 v 3% 2 GF T project 2 75 Z 3E ¢ Pintos Pintos-p2) ,

HEERINIG 4o 1 R AT B HE R AE R IR AT ED Pintos MN#R 3 3 5 B (& 5-13),

Eclipse H 8 V)4t 28 AT L 76 debug #5285 vl LUA 2 & 57 787 19 8 A 55, > i Wt



